Abstract. In colleges and universities, the data on student's performance are numerous. However, these data are often not well utilized and only served as a query. In order to make better use of these data, this paper will improve the traditional association rules and dig into the course performance information. Through the analysis of the association rules of students' different grades, the correlation between the courses and their traction are sought. The test results show that the optimized data mining algorithm has a good mining effect on the data, which can highlight the importance of different courses and make the data better reflect the links between curriculum and other courses. In this way, it is convenient for the teaching management department to better arrange the order of courses for students, so as to provide support and help for the teaching activities of students and teachers.
Introduction
With the advent of the era of big data, many fields are inseparable from data, such as commodity sales data analysis [1] , Portuguese language prediction [2] , etc., which is more so in the field of teaching management [3, 4, 5] . In recent years, the number of students has increased day by day, but these data about course performance information often exist in the database, serving as a query. In order to make more effective use of data, extract deeper meaning, find out the effective information in the course performance data, and assist the teaching management department, it is necessary to use the data mining algorithm to conduct in-depth mining of these data [6, 7] .
However, in the traditional data mining methods, there are many problems. First of all, the amount of data used is relatively small, among which only hundreds of data are used for analysis [8] .In addition, the scarcity of data often leads to errors and the conclusions are also very contingent, which is not enough to support the experimental conclusion needed. Secondly, these researchers tend to pay too much attention to find the link between the scores in the course performance information and ignore the importance of the course itself [9] , which fails to find the gap between important courses and non-essential courses. So it will cause a certain degree of inaccuracy.
Therefore, this paper improves the method of traditional association rules, weights the importance parameters of the course itself in various ways [10] , and conducts a comprehensive research and analysis on the student's grades, so as to better find the connection among different courses, make the most of it and promote the development of teaching activities.
writing, the student's name is replaced by N, and the course name is replaced by a letter (Probability After integrating the original form and removing the cumbersome features, the duplicated data is merged in a table and unify the course names of different names in the same course. In this paper, some missing data are directly replaced by the average value. While for the part with more missing values, the data set will be deleted, so as to avoid the influence of missing values on the observation results. The pretreatment results are shown in Table 1 (red data is missing). Table 1 Post-filled course transcripts
Data Reconstruction.
Graphical processing of the number of course results after the data cleaning is completed, the results are often presented similar to the situation shown in Fig. 1 . The amount of data on the left side is more concentrated. The amount of data in the red part on the right side is relatively sparse.
Fig. 1 Score distribution
In order to better complete the mining requirements of the model, this paper will group the parts of the score aggregation. The k-means algorithm is used to divide the students of different courses according to the corresponding scores, so as to facilitate the association rules.
It is not difficult to find that these intervals have obvious defects, that is, the k-means algorithm is susceptible to the extreme value of the score, so the interval distribution of the k-means algorithm is often uneven. Therefore, the result of the k-means algorithm needs to be processed to obtain only one critical value. According to the obtained critical value, the data of each grade is divided into two parts, a value greater than the threshold is set to 1 and anything less than critical value is set to 0, and the data is correlated by the association rule algorithm. According to the division result of the k-means algorithm, the threshold of the course "Probability Theory and Mathematical Statistics" can be set to 73, that is, the portion larger than 73 is set to 1, and the portion smaller than 73 is set to 0.Among them, in order to better distinguish between different courses, different numbers are used instead of different courses. 1 instead of Probability Theory and Mathematical Statistics, 2 and 3 replace Advanced Mathematics-1 and Advanced Mathematics-2, respectively, and so on. Finally, the results as shown in Table 2 were obtained. Table 2 Data transcripts after pre-processing
Model and Analysis Process

Model Establishment.
In order to dig out more effective inter-course information, this paper built the Apriori algorithm model firstly. The Apriori algorithm is divided into two stages, as shown in Fig. 2 . The first stage is to divide the data into n parts, and find frequent itemsets from each part, and form a candidate set. The second stage is to find global frequent item set from the frequent itemsets.
Fig. 2 Algorithm flow chart
In order to better observe the relationship between the curriculums, the Apriori algorithm needs to be appropriately simplified and modified, and the upper limit of the elements in the project collection in the algorithm is set to 2, that is, the relationship between the two courses is found only by the algorithm. At the same time, minsup=40% and minconf=70%. The association rules obtained at this time are shown in Table 3 . Fig. 4 Improved algorithm flow chart In the research environment of this paper, the original Apriori algorithm only correlates through the scores, and ignores the importance of the curriculum itself and the student's performance, so it will cause a certain degree of deviation. Student achievement can be weighted by the following methods.
(1) Weighted by credits. Important courses tend to have higher odds ratios, such as Advanced Mathematics, Object-oriented Programming, etc., while some course credits are relatively small. Therefore, it is necessary to weight the credits to see the importance of the course. Fig. 5 is an improved correlation matrix diagram. From the figure, it can be seen that after the credits are weighted, the correlation between some low-credit and high-credit courses decreases, and the relationship between some courses is more closely. Therefore, adding credits weights can more effectively show the relationship between courses, which is more objective than traditional methods.
(2) Pre-calculate the weight of each candidate by studying the relevance of the course. The correlation coefficient is a statistical indicator used to reflect the closeness of the correlation between variables. By weighting the correlation coefficients, the choice of candidates can be optimized, and the relevant links between courses can be better analyzed. Correlation is divided into positive correlation and negative correlation, so there are some disciplines with good grades, but the other disciplines have relatively poor performance, which is more reliable. Although some courses do not see the connection on the bright side, the credits are also low, but the quality of these courses affects the study of other courses, so it is not possible to relax the study of those subjects with lower credits.
Compared with the two different optimization methods, the first credits are weighted, and the emphasis is on the importance of the curriculum itself. The subjects with high credits are often weighted more. This method is only affected by the importance of the subject, and other factors such as student achievement have less impact on it. The second weighted correlation focuses on the student's performance data, and calculates the correlation of the student's scores after normalization and then weights them. This method is easily influenced by the extreme values of students' performance and it is biased.
Conclusions and Prospects
This paper improves the traditional Apriori algorithm by two different optimization methods. Compared with the traditional Apriori algorithm, the optimized algorithm based on the importance and relevance of the course will make the obtained subject relevance data more convincing and practical, and better assist the teaching research. However, the data used in this article is only for some majors, the data has a certain bias. How to collect, analyze and research more data in the future and get more convincing results will be the direction we continue to work hard.
